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• An estimated 89 percent of all direct employment was local. Local is defined as maintaining a permanent residence within a daily commute of work.
• Secondary employment resulting from remedial action at the active Colorado UMTRA Project sites and the Grand Junction vicinity property program is estimated at 546 workers.
• Total employment (direct and secondary) is estimated at 1440 workers for the state fiscal year.
ECONOMIC BENEFITS
• An estimated $24.1 million was paid in direct wages to UMTRA workers in Colorado.
• Secondary wage earnings were estimated at $15.8 million, for a total earnings of $39.9 million.
• Income tax payments to the state were estimated at $843,400.
• The gross economic impact of UMTRA Project activities in the state of Colorado is estimated at $70 million.
• The net economic benefit to Colorado was estimated at $57.5 million, or $5.90 per dollar of funding provided by the state. This figure includes both direct and secondary benefits.
• More than 300 subcontractors and vendors within the state supplied services and materials to the UMTRA Project valued at more than $17 million.
The UMTRA Project provided specific services in some communities. In Gunnison, a permanent alternate water supply system was constructed to serve residents in the Dos Rios subdivision.
In addition, the UMTRA Project is restoring and enhancing wetland and riparian areas as mitigation for wetland and wildlife impacts on land administered by the U.S. Bureau of Land Management. DOE , 1992, and June 30, 1993 . Employment, salaries and wages, and other related economic benefits are discussed, quantified, and then compared to the state's 10-percent share of the remedial action costs to estimate net economic benefit. When possible, actual data have been used to describe the situation; however, due to the complexity of the UMTRA Project and large numbers of subcontractors involved, the data were not always available and estimates were used to derive economic indicators.
This study describes the types of employment associated with the UMTRA Project and estimates of the numbers of people employed by UMTRA Project subcontractors in Colorado during the [1992] [1993] state fiscal year. Jobs are described as permanent or seasonal and in terms of benefitting local or out-of-the-area workers and communities. Secondary employment is estimated using a multiplier developed by the Colorado Division of Local Government.
Finally, a comparison is made to fiscal year 1992 employment levels and to future UMTRA Project needs. Economic benefits related to the employment, salaries and wages, and purchases of supplies and materials, and other expenditures are derived from the use of actual numbers in combination with estimates and economic multipliers. This is the second year the annual C,_lorado economic impact study has used actual information from field data collection to estimate employment and economic benefits. In some instances, the data base may vary slightly from 1992 because of refinements made in data collection methods for this report. These instances are noted in the text.
Most raw data necessary for this report were collected by Morrison Knudsen-Ferguson (MK-F), the UMTRA Project site Remedial Action Contractor (RAC) to the DOE. MK-F obtained information from subcontractors and provided inforrnation specific to the MK-F management of the remedial action site activities. The vicinity property (VP) program is coordinated by Rust Geotech, Inc. (Geotech), in Grand Junction, Colorado. Geotech was instrumental in providing data on the VP program employment and economic benefits. Southwest Environmental, an independent contractor, prepared the employment analysis. Jacobs Engineering Group Inc., the UMTRA Project Technical Assistance Contractor (TAC) to the DOE, provided program-level information and prepared the economic analysis.
VPs are properties located outside a designated site boundary that have been contaminated by tailings dispersed by wind or water erosion or used by people before the hazards of the tailings were known. The VP program was initiated to cleanup individual residences, commercial structures, public facilities, and vacant properties. Originally, over 4000 VPs were identified for cleanup in the state of Colorado. Most of these properties are located in Grand Junction. MK-F requested their prime subcontractors at the Grand Junction, Gunnison, and Rifle UMTRA Project sites to complete questionnaires, in order to have site-specific information for preparing this study. Not all workers were available at the time the information was requested; approximately 52 percent of all workers employed during the study period completed and returned the questionnaires. The responses on the questionnaires substantiate the estimates provided by the subcontract site managers. The questionnaire is provided in Attachment 1.
This study assesses benefits associated with the Grand Junction, Gunnison, and Rifle UMTRA sites for the 1-year period under study. Remedial action at the Naturita UMTRA site is scheduled to begin in 1994. Work at the Slick Rock and Maybell sites is expected to begin in 1995. The only current economic benefits associated with the Slick Rock, Naturita, and Maybell sites are related to UMTRA Project support work (e.g., field studies). In addition to work on the processing/disposal sites and VPs in fiscal year 1993, significant work was completed on providing an alternate water supply system for the residents of the Dos Rios Subdivision adjacent to the Gunnison processing site. The DOE is providing a water supply system to these residents because the groundwater they were using for drinking water was found to contain low levels of contamination related to elements leaching out of a tailings pile approximately 0.5 mile ( 
REMEDIAL ACTION EMPLOYMENT NEEDS
UMTRA Project remedial action employment needs are similar to those of large earth-moving projects; i.e., they require large numbers of truck drivers and heavy equipment operators. However, the unique needs of the UMTRA Project often require specific experience that local workers have not obtained through work in the mining or construction industries. The contaminated materials contain low levels of radioactivity;
all handling and transportation activities are subject to federal and state regulations.
To most efficiently move these large volumes of contaminated materials, trucks with a capacity of 18 to 20 cubic yards are used. For these reasons, area workers who are experienced in driving commercial trucks or operating mining equipment generally are not qualified to immediately assume a truck driver or heavy equipment operator position at an UMTRA Project site. Onthe-job training is provided, when possible. In addition to truck drivers and equipment operators, other employment categories typically required include surveyors, mechanics, laborers, health physics monitors, and engineers. Each subcontractor generally relocates experienced managers from other office locations to supervise their contracts.
Workers hired for most other job categories, such as truck drivers, laborers, mechanics, or equipment operators, are recruited from local areas. Subcontractors use news releases, local job service offices, company announcements, and local colleges to advertise the need for these positions. Managerial positions are generally permanent for the length of the remedial action (3 to 5 years). Most other positions are seasonal; that is, the duration of employment is dependent on the weather, specific UMTRA Project needs, or permit restrictions.
Rifle and Gunnison experience severe winter weather and also have mandatory shutdown periods in the winter and spring for wildlife mitigation. Workers laid off in the fall are encouraged to return in the spring. Some jobs may require only a few weeks (e.g., building a fence). More typically, seasonal workers are hired for 5 to 6 months.
VICINITY PROPERTY EMPLOYMENT NEEDS
Employment related to the VP program typically uses skills associated with the construction, landscaping, or reclamation jobs. The duration of the subcontracts relates to the amount and type of contamination present on the property. Remediation at some properties may be completed in one week, while at others it may take months or years. In fiscal year. 1993, Grand Junction VP subcontractors worked most of the year.
DOS RIOS WATER SUPPLY SYSTEM EMPLOYMENT NEEDS
Work activities on the water supply system required experience in excavation and trenching, pipe laying, and miscellaneous job skills related to constructing a water supply system (e.g., providing service hookups from the pipes to residences, building a water treatment plant, and installing a water tank). Most of this project was completed during the study period. (Couch, 1993) .
In general, employee health, safety, and technical training are provided at the work site. Weekly safety meetings are mandatory for all workers.
In addition to formal training, on-the-job training is conducted.
An individual with some experience in operating heavy equipment may not have the necessary experience to immediately begin working with the contaminated materials or on the specific construction equipment in use at the site. Through on-site, progressively increasing experience, an individual may acquire the skills required to assume greater project responsibility and to enhance employment potential on other projects.
SECONDARY EMPLOYMENT
In addition to employment directly related to the UMTRA site or VP remediations, secondary employment occurs as a result of direct employment as a project brings increased money into an economy and the increased demand for workers supports the new purchases. Secondary employment typically occurs primarily in the services sector. Due to the long-term impact of the VP program in Grand Junction, and large remedial action work force, it is assumed that secondary employment has occurred in Grand Junction. It is likely that some secondary employment is occurring in Gunnison and Rifle. The Colorado Division of Local Affairs suggests the use of 1.5 as a multiplier to determine secondary employment related to the UMTRA Project (Larson, 1993). However, because of the unique nature of the UMTRA Project, the secondary employment reported in the following sections should be viewed with caution. The largely seasonal nature of most UMTRA work suggests that applying the multiplier to all reported jobs for the Gunnison and Rifle sites may result in higher levels of secondary employment than actually occur. DOE Typically, supplies, materials, and services are those that would be associated with a large earth-moving project. When they are available and costeffective, they are purchased locally. These purchases include fuel and oil for equipment, fencing materials, building supplies, laboratory analysis, equipment repair, miscellaneous office supplies, hardware and equipment parts, incidental office supplies, land appraisals, and training. The supplies and materials associated with VP remediations typically include building or construction materials. Purchasing supplies and materials locally is an UMTRA Project priority.
If materials and supplies are not available locally, or if it is not cost-effective to purchase them locally, the region and state are evaluated for possible vendors before out-of-state purchases are made. Attachment 2 provides a partial list of vendors and subcontractors used for material, supplies, and service for the UMTRA Project and the city in which they are located. This list is not intended to be complete, but to indicate the extent to which the UMTRA Project benefits businesses in communities throughout the state. As shown in the attachment, materials and supply purchases benefit communities of all sizes within the state of Colorado, including the Denver metropolitan area.
SUPPORT NEEDS
In addition to direct services, material and supply purchases, and employment directly related to remedial action activities, other activities and purchases occur in Colorado in support of the UMTRA Project. For example, before a disposal site is identified, various field studies must be completed to evaluate the appropriateness of the proposed site (or sites) and to comply with federal and state regulations. These field studies and related laboratory tests usually are contracted to Colorado companies and may include contracts for laboratory analysis of water samples, field surveys in potentially disturbed areas for cultural and similar resources. Also, supplies may be purchased in the field. Other support activities are more general, and may include attending meetings with local planning commissioners to ensure that all necessary permits and local requirements are met. Each of these activities results in purchases and local expenditures (e.g., meals and motels) for nonlocal field personnel. Approximately 794 (89 percent) of the direct jobs were filled by area or local residents. These results are based on the following assumptions:
• Workers from local areas are defined as those workers who commute on a daily basis to the work site from area communities. Generally, "local" includes towns within a 60-mi (96-km) radius of the processing site. In rural, western states, workers generally are willing to travel longer distances for a job than would be true in more densely populated areas.
• "Permanent employment" refers to employment lasting the duration of the remedial action (3 to 5 years). Although many workers are rehired after the winter shutdown, these workers would not be considered permanent. Permanent workers are typically site managers, engineers, and some radiation monitoring staff.
• "Seasonal" or "temporary employment" refers to employment that is tied to the construction season, or that may be tied to specific short-term tasks, such as installing a fence.
• The number of jobs is reported regardless of the length of the job. Using the actual numbers of workers employed by UMTRA Project subcontractors provides a useful assessment of UMTRA-related employment.
Workers who have an opportunity for work that was not previously available and who are provided training are better able to find permanent employment than the long-term unemployed. Between 50 and 60 people are expected to be employed on remedial activities in 1994. This estimated average employment reflects work related to final cover placement and processing site reclamation.
Vicinity property proaram employment
In addition to employment related to the remedial action in Grand Junction, the vicinity property program, which is also nearing completion, has significantly affected employment. This employment is considered as full time because work on the VP program generally is not subject to weather restrictions.
The direct employment related to program management was 172 jobs and indirect employment was 118 jobs. In this case, indirect employment includes office support and overhead. Subcontractor employees are estimated at 185. The direct and indirect Geotech employment was comprised of all local workers (Elmer, 1993) . Because all subcontractors were from the Grand Junction area, they are assumed to be local, as well. The total number of direct jobs related to the VP program is 357. As anticipated, there were 66 fewer jobs in fiscal year 1993 than in fiscal year 1992 when total VP employment was estimated at 423. In fiscal year 1992, only 17 workers were employed at the Gunnison site, as remedial action was just beginning. Employment is expected to increase in 1994 as tailings continue to be transported to the disposal site. As employment increases in 1994, it is expected most of the new jobs will be filled locally. Although work continued on the airport VP, the cleanup is not complete and only small numbers of workers were used for short periods of time. 
Secondary employment
In addition to direct employment, secondary employment may be occurring in Gunnison. Applying the 1.5 secondary employment multiplier to the 76 direct jobs results in an additional 38 jobs generated by the UMTRA Project.
Dos Rios water suDDIy employment
In addition to the remedial action, construction Legan on the Dos Rios water supply system in fiscal year 1992. Most of the work will be completed by December 1993, with the system fully operational by the end of 1994. It is estimated that approximately 40 wnrkers were employed in pipeline, water tank, and water treatment plant construction. Most of these workers were hired locally. Due to the short-term nature of this project it is unlikely that secondary employment was generated. DOE 
Remedial action emplovmep_
The remedial action contract was awarded to Green International in April 1992.
During fiscal year 1993, excavation and preparation of the Estes Gulch disposal cell was completed and the haul phase began. Site activity shut down for the winter by mid-November 1992, and start up began in mid-April 1993. No work on vicinity properties occurred until July 1993.
The average work force during the summer construction season was 132, with a peak of 163 as tailings hauling began. Most of the workers (an estimated 82 percent) are from the local area. Table 4 .5 summarizes employment at the Rifle site by major company. In fiscal year 1992, a total of 45 workers were employed in remedial action activities, reflecting the lower levels of employment during startup. It is estimated that work force levels will increase in 1994 with the continuation of the haul phase. 
Secondary employment
In addition to direct employment, some secondary employment is expected to be occurring. Applying the 1.5 multiplier to 132 results in an estimated 66 additional jobs. 
Total employment impact

Concern has been expressed regarding an anticipated drop in employment in Grand
Junction with the completion of both the VP program and remedial action. Geotech has been successfully reassigning their staff. By the end of September 1993, for example, the number of direct jobs had decreased to 72 (down from a peak of 177 in March 1993) and all but 13 employees were reassigned to other projects in Grand Junction. Geotech has an aggressive program to assist workers laid off the UMTRA Project as work is completed (Elmer, 1993) . ICC is attempting to place its workers in other ICC projects, which may mean relocation. Finally, the Chem Waste Management employees trained in radiation monitoring are also finding other employment, although they are sometimes required to relocate to other Colorado communities or to other states. In addition, remedial action will continue at Rifle aNo secondary employment was estimated in fiscal year 1992 because the small number employed during start-up would likely not have generated additional jobs.
In the longer term, completion of remedial action at the Colorado UMTRA Project sites could result in some reduction in economic activities within specific communities and throughout the Western Slope. The extent of this impact depends on the degree to which the UMTRA Project added new jobs, increased sales, and added revenues to local government entities. Underemployment may occur if local residents who had worked on the UMTRA Project take less skilled and lower paying positions to stay in their communities.
However, construction in western Colorado has picked up over the past year because of a large influx of people moving to the Western Slope communities of Grand Junction, Montrose, Telluride, and other area communities from California, Texas, and Arizona. Because skilled construction workers are in limited supply, there are other employment possibilities that were not available a few years ago. 
ECONOMIC IMPACTS
Generally, economic benefits accrue from direct UMTRA Project employment, purchase of goods and services to support UMTRA Project activities, and the recirculation of monies by the Project and workers.
In addition, monies are returned to the state and local economies in increased tax revenues that include income, property, sales, and use taxes. Economic benefits discussed in this section include employee wages and salaries, subcontract monies, purchase of goods and services to support UMTRA Project activities (vendor information), income taxes paid by UMTRA Project workers in Colorado, and sales tax payments from materials purchased to s. pport remedial action. Where data were unavailable, estimates are provided and the basis for the estimates are outlined.
WAGES AND SALARIES
' Total wages paid to personnel working on the UMTRA Project in Colorado were estimated at about $24 million during the study period. Total wages for employment at the three remedial action sites were an estimated $11 million. Table  5 .1 shows the total wages paid at each of the three sites and Grand Junction VPs.
Wages shown in the table are those paid by MK-F, Chem Waste Management, Geotech, and the prime subcontractors at each site. It does not include wages paid to lower-tier subcontractors (i.e., contractors employed by the prime subcontractor). Wages paid were fairly evenly distributed among the three Colorado UMTRA Project sites, consistent with the activity level at each site. The table also shows wages paid during the previous study period. In the fiscal year 1 992 study period, remedial action was in a start-up phase at the Rifle and Gunnison sites and wages were paid at those sites for only a few months. Wages paid during the current study period reflect a full construction season (7 to 10 months). While the VP program still represented the largest single source of wages for the UMTRA Project in Colorado, its portion of total wages paid was 54 percent in fiscal year 1993 compared to 68 percent in the previous year. Remedial action at Grand Junction represents 40 percent of wages paid at UMTRA Project sites in Colorado, down from 85 percent in fiscal year 1992. Again, this reflects the higher level of activity at the Rifle and Gunnison sites during the current period, and the beginning of a wind-down in the activities at Grand Junction.
Direct UMTRA-related wages associated with the Grand Junction VP program totaled an estimated $13.1 million and includes prime contractor personnel (field personnel, construction supervision, clerical support) and wages paid to subcontract employees. The estimated $24 million paid in wages and salaries during the study period represents only wages directly attributable to UMTRA Project activities in Colorado.
Secondary labor income results from the direct labor income. This secondary labor income includes indirect income generated by UMTRA Project expenditures for materials, equipment, and supplies and induced income that results from employment created by respending direct and indirect labor income within the state. While the direct labor income provides economic benefits through the generation of secondary income, not all the direct income remains within the state. Some contractor personnel reside outside the state and a portion of their income probably will return to their states of permanent residence. This would be particularly true of workers who do not bring their families or the workers who remain in the state only during the construction season.
Secondary (indirect and induced) earnings are estimated using multipliers that represent the additional income earned for each direct dollar. Multipliers used in this study are provided by the Colorado Division of Local Government, which has updated and revised multipliers for this year's economic impact study (see Attachment 3). The earnings multipliers used represent the average industry multiplier for the applicable region in Colorado. For example, an earnings multiplier of 1.669 was applied to direct income earnings at the Grand Junction and Rifle sites. This represents an average of the three industry sector multipliers shown in Attachment 3 in the energy and mining region of the state. For the Gunnison site, an earnings multiplier of 1.558 is the average industry multiplier for the ski country region, and that was applied to the direct income to estimate secondary earnings. Table 5 .2 shows estimated direct and secondary earnings at the UMTRA sites in Colorado.
As shown in Table 5 .2, a total of $1 5.8 million was estimated in secondary earnings from UMTRA Project activities at the remedial action sites and Grand Junction VPs. Direct and secondary income totaled $39.9 million during the study period. This is $7.8 million higher than fiscal year 1992, when an estimated $32.1 million was generated in direct and secondary wage income. Note: Secondary multipliers used were based on the average earnings multiplier applicable to the site areas provided by the Colorado Division of Local Government.
OTHER UMTRA PROJECT EXPENDITURES
Other expenditures include UMTRA Project resource requirements and linkages that are key to determining the level of secondary effects. Linkages are other businesses within the community that provide resource requirements. The local linkages benefit from UMTRA Project purchases and services. Secondary effects occur when linkages respend these dollars in the community. The level of impact depends on the availability of the businesses required and the extent to which the Project uses them.
Obtaining primary resources from the local communities is preferable. Purchasing construction materials in bulk from local communities is preferred, because of lower transportation costs. If the needed materials are not available locally, purchases are diverted to the nearest available source.
An estimated $18.4 million was provided for other subcontract (lower tier) and vendor expenditures within Colorado during the study period. These expenditures include the purchase of supplies and materials, dislocation monies, subcontracts, equipment rental, and the like. The $18.4 million includes only subcontractor and vendor expenditures by Geotech and MK-F for companies located within Colorado. Because Green International, prime subcontractor at the Rifle site, is a Colorado company, payments to them are included in the total estimate. However, payments to ICC and AMES, prime subcontractors at the Grand Junction and Gunnison sites, are not included because these firms are located outside of Colorado. It is likely that these companies return a portion of their payments to the state economy through purchase of materials and supplies from Colorado companies. Lower-tier subcontractor and vendor expenditures represent most of the estir_ated $29.6 million in other UMTRA Project expenditures within the state DOE/AL/62350-88F DECEMBER 3, 1993 VER. 3 DOC071 F3.WCI
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of Colorado during the study period. Table 5 .3 breaks down these categories and estimated expenditures. Other expenditures include administrative and office overhead costs, DOE and TAC expenditures for Project-related travel to Colorado, and monies to Colorado firms that performed special _tudies or analyses (e.g., cultural resource surveys and water sampling analyses) to meet UMTRA Project requirements during the study period. 
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Applying the same multipliers used to project secondary income impacts (i.e., wages generated by secondary employment) to the income tax withholdings results in an additional $552,324 in income tax payments to the state of Colorado. This is a total $1.4 million in estimated income tax payments to the state from wages paid for direct and secondary employment.
The type and extent of investment in UMTRA Project facilities is a factor in determining the local public sector revenues generated by the Project. The level and nature of investment refers to the degree to which land purchases or development (i.e., office buildings, and the like) are required. This type of investment is subject to local property taxes. The degree to which this investment occurs determines the amount of local public revenues generated. Unlike other development projects, the UMTRA Project will not acquire or develop any land in the communities that would otherwise be subject to local property taxes. However, remediation may affect the potential future land use of land being remediated and may increase future public revenues generated from the redeveloped land.
A number of other tax sources result (directly and indirectly) from UMTRA Project activities, providing income to state and local governments. Sales taxes generated by the purchase of goods and materials for the Project, as well as by recirculation of monies through the local, regional, and state economies, represent a source of revenue to state and local governments. In Colorado, a 3-percent sales tax is applied to all material purchases. An estimated $342,000 was paid to the state in sales taxes on materials purchased for the UMTRA Project (this amount was estimated from data provided by Geotech and calculated from subcontractor/vendor information provided by MK-F). Some local governments also assess sales taxes. For example, $1,256 in sales taxes were paid by the remedial action subcontractor at the Grand Junction site. Use taxes, such as fuel and tobacco taxes, are also returned to state and local governments. Travel to the Colorado sites by the DOE and other UMTRA contractors not located or working directly at the site also generated tax income (e.g., motel and lodging taxes) during the study period.
Summary cost/benefit
The gross economic impact of UMTRA Project activities in Colorado is estimated at $71 million during the 1-year study period ( 
